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t J_*JJ ( 4-l-c.loJ 4J| (_yic.J J_«-=ta ( <>J_*-) (__iJ V (_y° (_yic A^l 1 ntlj ^\t ,^.tlj < (>Ji_-j «l_U J_«_>iJI 
(___£. Sj_fL__l 4_)jjJ,l 4_i_i_.j_l j_.|j_=_)JI (JjjkQl <_-l_J.I C-UjJuJIj (^ylaJI (ft-tLtlU LaLtll 4 iniiiji,! ^ t 1 n" 



CjL^Sw^TlU 4_*_uj aLvlAV/I Ijufc __jL)J 4 JjjjlII (jjj--' 4r- 2j_3j__J 'U_l^J,Ij 'LluHIj 'LlLSTJ! t_kjLLi^J! JJi-Lu 
0.ijlj-« (JLc Lulj Jla1«-1 (J *l^-»"* (j^J -'"^j J-**- 1 j^ p-»" _L. ' <__aj _-J-JI (jla^JI I JJt ioU- (JJlI (j-« S JjJ i nil 
(jjju (J 1 ^-" J _£jji__]I aJ___JI 4 LfcX *---S ^r l- -^ J'J <>"" " ■* ' l>*"l llh* (jLcJJfl 9 (<JL«JLi 7t I i nU «LlLui 2^J9 (jr^-J 

4 a J a. 1 1 4_i_jJ_tl i_ijLtl'JI *_a (j ajj <LuL>i_)| aajaji 7c_&i_Ll! ^ jj U" j p^-i .^."t 4_aL*JI Sjlj^l C-I-l> jjij 
4jI ua l__>i ■ 4<M-^- . » ( J_ 4 __!I _3J-<-<j '**" JLLalLa /---_■ >l *- ■ 4_l)Jl>. 4.L.V-. i_(_JL_o) JjiSj ' ^t. 1 - u J-^' l ^ ?c-al^iJI ^L-L) -L. 
2j_i___5jJI (Jilaj (_£J-tl 4_ul_>j_l 4-il^.U j_uLtil _f|j__l pjj_iiu3 _L_ AjU-Ltl ^jub C-Jilaj JJ9j ( 4jI ALa-La ^yjJbJ 
_9j_/_u JIL4J **-^a La> ■ JjL>J J..^~~ ' '"'" (jr^- ^-^^ J Ar J-- 1 -*-^' J-*^*J J! ' 4_u_)jJl1]I /^_al^J! $.l_Ll -L. ijujLjl 
l_£J-tl (__.La.-l I x__ljJI x_a 4_U3___tl 4_tJjJI Jj_)lj__ <«_— l>o (Ji (j U t_xJjJuJlj (_yJ-a.II p-il-Til? 4_al__JI Sim "jJUj _La--!l 
j"'^~~ >l (__-JjJ-) py-aujjJ 4jLjf_=_3u_a aj 1 J» * < 4_iL_ll!I _L. ^jl^till <jjub r-j^ejJ ((JjiaJI 3j-" CjLtiLalLa sUij^j 

.4_LluLlu2I d"l flW'r a _J_^"- 1 ^_ 4_ULfll J J '^— >| 9 4 _J^Ul]I £j I 11 < 1^1 .^."11 

A-i^sLjJjjJtj-JI 4 -i La 'VI 4 _ * 2j /o i n^ (_jjJlII 4 J 'j j ^— > 1^— »_^jj Lufe 4_ujjJaJI 4_i T Lfaj»JI tfjak (JjLujj 

^-^ '-^--"11 I jwj <Laj^L!l CjIjL^XI ■ \\ , ,,"^-1 1 4_Lf2j^= (JjLllJ ij^jjs. CjUlj^bj^a 4_lL2.11 I oLl\-=-11 4_uLa^j-L!lj 

j_t 4_\JI (_ys (J-oG 4_ujjJ_l!I 4_u_L>JI iJjLjli L_Lj_l j_r-l * -_-i i^-Jkj ^L-kLUI j_lji__lj p _ -1 i___l1 4_al_«JI 3jl jVlj 
1 LLa-L-ll (_ys jJLtvj 1 U , „ , i\ i_)jJL_ul_i < 4_oj^_3l 4jjjj___iJI diljl^il (_>J--a Lj _|_ j._-/l_La ( J_=l__u p j 1 •■"' (jl _>>-J 

.CjIjI-_AI ijJLib ' _)l 1 ■■"^— I 4_lU__ p__ j_i (_-~il ,Jl_____-uVlj '~'l LuJ--l!Ij ajU" 1 ii^Lj 

L-t-LSf-a * j 01 11 4JI i>LL_)^_ij 4-l>iJ Li Lg-La (j ' Ll-G 1 "1 ,19 Lflijlj__l c __JLc _j-L«-iL_JI j^J- 1 U' (J I -uJ «lUIj 



w_aL_JLI j_)^I__)j (*_lc_l__iI 4_<jL«JI 5jI_*VI 







2^\ ; ,^tl CjLJUjlJI iL. <LaJLseILm.U 4_Uj^^=JI L^=lJ Jj Jl-iJ I A-iduljJ (jr JLl 4_LUjjlII 4_j-uL>JI OJl-A Jo" iVt 

.^■LluaJI 4- 4-LikJU Luj^aJI j^ljjJI d!ji^3j LiilkJll 

^_ 4-ajLJr" i nU 4 i "jljJI A_u^^=J! CjLJ_^=3lU (J-lJ i"i" 4jj_kuj 4_u_uL_u2l CjIJ^^slII (JLc <— ijJlIXI ' ^ ' j «"' 

CiLiHlj 4_tlajJI CjLjJ2|JUj Ci}L».j_tlj 7c_uLiil /yic. <_)jjijjj i_djj_*3j . 4_^=ljJ jj Jlo-J I SjjJiJI ^_ p^ LgeHJI 

.2 J Ji^ta cJijUaj f.1 Js J 4_^=ljJjj Jlj-4 jjj J^~~* J-^'J-^ s-LLu ajJLluj I a ^— ■ .CjI.}I JmJIj 4_u u-Ja LliJL I 

SjjJiJI '£- p^—-»".tl J-j'j-i 4- A-aJiir" mil 4_uj^j==l!I Cslj^^aiil (jyic ujjJuJJ i_3jjlLj 4j_uL>JI <>ju4> <L-ulj.} Julj 
4_i_uL>JI oJJt jij^~~ '"'"' J .OJuta '**" S-i JaUl 4 j^-<^itjj. '^Jjj j^-» tl jjljjJI ^j-« -SJlC «.1_Lu ajJLj 4_^=ljJ J j Jlo-J I 
7c_uLflJ,l f'j-it - ^'J J^~~* cllj> <«"ll pJ==u>o /jJ-I' CjLJ9}L*JI ^j^» ' — <Laui 4-ajuaJ s.L)j^j=3l!I £}£. <LajJLa ^j-« 
f-l^j? — *_Ll^i!l j Cj}L»*jJ,I f-ljjf - CjL_u^j}LJ] p_L2p]l — Lu^jaaJI cJuLiill pljjf — 4_uj^^=J| 

.4-Uj^j==i]| p^-.-»".tl j-5ljJ (jr^ 1 ^"L^- CsLiLulaj p3 Cj^LsLifoil pl^JI ~ CjI i n^l 

sjJlSJI jjIjJ ^_ 4-aJuJr" ml, I ■ Jj j ^— » 1 1 /-^= 'j^JJ 'it P^~~ '*-"'" duj" i na (_ylc- <— 3 J-*^-> (j' ~~ ^ 

■ ^j^-ijtjjjL-^JI 

. 4-Uj_3J==l! I SjjJiJI J-jlj-> pJ==i^>o 4r ^°J^" ' "U 4_uj^j=aJI CjLJ_^=JU (jyic i_3jjljj (jl - Y 

.A-i^aLjJjjjLa-Jlj 4-Uj^j==JI Cju_^=3lU (g-uiaja (J-ii JuJ /yic i_3j_*jj (j| ~ V 

.TtloJI Cj^?L»-j (_*J2LtlII (_p3j^l (jyic i—SjjlL (ji - £ 

. I ^ig jJjj-ojJIj 4 - ;'^- > J laj > j ife ji J *-— 1 1 p^~ , ~-" II CjI Jl>-j Jlj-uIijj p j a ua3 (_yic i_3jjlIi (j| - 

4_UJ^^=JI lj=3LjJj|J jLfrJ | j 4_UJ^^=J| Cj|j^= 't I • 

4LajLJr" i nU ■ jj j ^— i ] I ^y^zaijJjjjLa-JI p^~~ ■ se-ll 1 Ciuj" i u a • 

4_i^=ljJjjJl : i-JI j 4 j 'j j ^— » 1 1 Cjlj^^=iil (3-uJaJ j (J-ii i"i" • 

Ttlill CjVL>- j <_<J2Lti!l fj^ij^. • 

. I ^ig jJJj-ojJIj /jJ=r '^^JJ '^^J)J j^~'^' p^~~*'"" 1 ^' CjI Jl>-j Jljj^IiJJ p j o i ^>" • 







I1..I7,E1, G6,G7. t^>^aii»mi 

. *> j 'j j ^— » 1 1 <*— '^Jj '- r '— ^dj-*-* ~~ 

. Aj^aijJjjjLjt-JI SjjJjJI LaJaJ^f fyjj J^~-^ P^~~ ' "*""'^ ~~ 

. A-L^aijJjjJtji-JI SjJlSJI <LjlaJ2 4-ajLJr" i nU 4_Uj fl^aJI SjjIjJI ~ 

. 4-Uj j^— i !l sj^ljJI Cjlj^^auo - 

Switches, i-u^^tl ^uUll • 

.Relays Luj^ti o^Ujil • 

.Actuators oMi^ll • 

.Sensors cjL^l^jIjIcjL^j. I • 

Timers. oliajJil • 
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II. FJ :AJ>*ii!^l 

<Ulj_<_u]l ^_ p^~~ LSellll <* aLLJcd CjL>-lj2 ■ d ^^~~ '.^JJ { Jj^JJ J^~~* J J N 2 JlC p j a uaj 
.(3^ JuJI £_ p^~" tJelllj jj (jyic. i-taJi tiaJI Jtlc (J-«JtJ <L>-j.}j_« <j| ala ■ -V 2jjI J T-I^pjsl 

<L»-lj Jfl JaiaJeja p-"-"J 







•» * ** 

4_£LLaJ| jj_^ia ^j_a 4_uj^^= ^J-^'^ '^ ■•■;' (jj ^— ""j i La a£ 4 LflJill jjljjJI £_ ,yjl ,'Jj^~-^ jW^' liL> ' "J 

*r I <>»t 1 a, La»aj| ) j ' uaJLI (J »^" i_l!}LuJj ( y-' i-uaJLl )S*Lia^a «Jl>-jj ( AjjLLajJI ) 

( ;^i ;jj ^ti s :; tjiti oUiJLl ) J-~ j*tt • 

( i~il A",^-. 1 1 ) ^jji i ii j2\ • 
( ciJ}L<-u 2I (j\jr i ii" ) 3 aal S-aJL! (_£jlj_». j3l • 

( (^^ ) c^j^^l _>M # 
(_yj-i La-La rj Mitu ^Jjl i"i i ii La J-Aj £ ^-TltkJI ^p2l j-ii> I *1 J ' La (jL9 1^3ljJ9ji '^Jj J^~~'^' ' ( jJ- t -' L ' *-*J^J 

. j-u-aVI j^^ jLpJI 2 Jtjfu (Jj/Ll2 a Jl>.jj^ILuj 2l 4 La ■ ul aj 1 iy^J j^-*^' jL^' O^^ii 

Alternating current (AC) j^iHl /\ jjpil jLlUI - ^ 
Direct current (DC) j «-.,., U jLoJl - Y 
Mixed current (MC) Jaiiui jLoJl - r 













Alternating current (AC) j^pil jLUt - ^ - Y 

jj^l 3jLlC j'j-i J •'■**' O-iLiJI j LaajJI (Ji>-IJ JjJ^ - 4 J ' tulaLiJm ( ilu.aVI ^_a 0^*-jj Ll!Lc.j pjlj jj njloLLt-a 
I j^ a *_iisjj ( (ijj^ia Cjl^tla) (^jLsJkl (j-0 icjji^tA «L) J^— I luJI /, )l aia i ul p i m~>- {j£. lj\-x£. J-ikj '"'' flljl 
j tiajJI) diLiill <jljj-} JlIcj .(jl_L>-VI pfc». « £_ ^jj/Utlll ^j-a i £JJ r ntl « Lt^aJ J (cliLiLa <U-u»> (jy ic lilL-u) CjLlLU 

4-»-;S w ^^ jLu ljULJI 4- ^4>y c^jLHI ji^ult (jr.ruUlim JU4! 4- i£^ c^j^I j-i^^ll Ji-ta (jIjjJ! 
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jo>U1 jLUI oJj3 - \ ) J^-i.t, 
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Direct current (DC) Jq -,„U jLplI- Y- Y 
JjL^I ^j-XI - w ;jj^" J j 1 -"" JN > j - jj^.' rv " ^) J^ &'4rj-*> I -t^j-' ■■■" jLuJI jlJjj 

jj-L>-jJ ^j_a aIjI nit! 4 jjl La ul ' < ^~~^;"~J -j 0" 1 n U jLlLJI (_ r Ic Jj J LtaaeJU 4 I j 1 nj Ja - ■■'! j_d> (^Jjl intl 4jjUa Jl) 
/- )l al>JI j Lll 111 ' j /— scLa (Jj-lrca ^_ ^jjjj-q-t-a LiLijJI ^j_a j^>- VI j J— *^>- 21 (jj/LseJul (j—a f - J * ' a " 1 1 A J "*■! 
,3j_a ^■■Tl-Uj 4_l>-jJj 4_uj^^=JI Cil <■*■ i"itl jjj/Lso 7"jJj 4-dl 1 nil 4_uj^^=JI Cil Ise i*iitl LiLijJI ?-jJ Jjwo ?-IjJ}U 

.Jj-ajJ.1 iL. ^j^^II jLjlII j-<w £ lJ £ -J 'M^' 



Copper 
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deficiency 




Current 



Time 



jq"luitl j\-pl\ -^J^ ( ^~ ^ )J^=ui 













Mixed current (MC) ckJiiaijL^l- r- Y 

jl 4_LftjjIaJI CjLlLjjlII ^j^» ' j]^ pt31_Lllj 4_uj_^l^=J^f I *j j~*- *' (JLc (J^a- 1 u-ll jLp-I' ' ' taXJseJtl jLpJLi JLLaib 

(DC power supply) j«-,,<,\,\ jLlU! ajIAj sj^j- l- Y 




DC power supply j<rm.u jL^Jl Sj jju s j^j (r- ^ )j*=-. ,t, 



pU; a j ( Filter^-ij^ « Rectifier j^^a < Transformer jl^JJ j^ta ^ g^=^ f Lkj j^jj U^= 
4-^3^1 sLp^l 4- SJ ^ CJl - a l J ^ e:I " , «djj^imx jLpJ jjjiil jLHl jj^j^Lkiil |juj> a^3j Regulator 
J^ &a (DC power supply) j-^l^u jLlU! Ljjijs s j^.j ^ ^ oLcLL^ji £x*^o jJLuaXI j JjLHI 

■J o"l I lit, I jLuJ' 4-)Jl*3 « Jl>-jJ (_J>-jL>JI J^— I LoJl TClisjJ (V - 1 ) 
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3buU£uJlj 4*S; Jj!jJU4J I iWtaiVl 4.U4J 
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> <l" i uii I jLllL! 4-1Jl«J e Jl>-J ( 1~ l) (J^suilu 



3 laLtali J.aljj^^a -» I i^aj (jjL»i,l <J-^= O i njJ 4_j| LLik j^= JlJ (j) -ij-Jj <J-u,aj3 i-d}L<-ul j (r-L i a a ) 4_±1, (j£. 

(JJljlII pj_i (_ r lc J_*l*3 i-JU *^- 1 1 1 jLlLJI Jj)j-t i Ml i nil <LajLiLa .(Jjl_j£.J CJy\-u2^A Jl>-jj 4Jl *i-;p»- .<Luj-4^=l!I 

■» U 'A a <L>-1 ina £ (4-jljjJ ^^jLLJI i ■ i^-ij"1I i_ i i n~>- y-j>-z (jJ-xjs {j-a I j" -i J a I aJuJo 4_lLi_^jj LjJ jjjLjtJ.1) 

t^Vl^a ^LhH^UI "JJb J**? Jj3\ Ol}UJl 4jL1^= Im^-mjlLUJ^j.i'IIm.IIJ^ nilLJI 



7? = 



A 



A » U, ^ 1 1 4j>-1 i n a *_/a u i "^-»f J LojJo J-iljJ I mil (Jj-ts *— a -K- 4 a J I 2 1 , 1 L. < i uLuJ OJulU (j_/a ?e_iislj j_& Lu^zjj 

■ ljJ 1 mil 4_La pjJL^aJ.1 (JJdlU p_^j ^If /? <L«_iJ3 Jlajjljj 

Jl£>- (3j-5 4-3t-U-i j g" nil, I jLuJI i^j-ui^j (^fljJa (^_! Jl^>JI (3j-il 4 - : *tH- ! (J- 1 ^ 5 ^ l_£' 4r LTJJ6'^~^' J'-^' iSj-^ 

. ( V ) cJ^All (^ ^Lij^sJI Jl^^JI ouLiS 

i_3j^3 ^>\j JaJt-UaJI (3j-^ <t - ;e T!-'- ! *] UJ'^"""' fl i_£l ^- (J-il i nil |_g^ i M I 2? C-^t^- < I *^-— i j Ijn ■ ' Ji ' ' ^- '^'^'^ L*- 1 iJjL^aj 

. qj^-iU IJL* 

. 4_i£ jLuJI i^j-uij t_,^—> oj)^~i a i_$l *— ^j-k crv - Jl 4 : ?- (3j-^ - , J-?"_J 
_ \ _ 
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4 ^1 £^^aJl jLqJI jL^-uu iJaLc! (_,!£. <J-u^_ai]l iiIM-i-uij La_jL2il sju^jJI ^ J^ J-«-*3 ^^^ S^SIj ^i IL. 

«_3^1jlII ajI ^jj-iUa ^ *^-— i POJ f'J^I 3 Jlj>._^j lv ^ aj LSJL 1 ^j-uLajj i 4_jjL)j^^z3jl <LajLaiL) ^ a m I La (J^Li. £_ya 3j_it Jjt 
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4_La_LiaJ ^j;j j^-— »j-j'-i (0~ ^ )J^— Ul 



Ohm's law ^/\ j^iLa 






. V j^>JI Jjj-^ j R osjLHI j I jLilII tlrv ajsMjlJI jjt> 
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10 Volts "^ 



1 Volts ^ 



5Q 



10V = 5Q-2A 



2 Amps 
2Q 



10V = 2Q-5A 



(V) Voltmeter 



(/) Voltmeter 



5 Amps 



iijj (Jlj-« O - I ) J^~* '"' 



s^ijji4-jUi jLuii 






SjJLill um>] LusJLiJI oLauIq^JI 4-J ( KW ) CjIj^L^JI jl ( W ) CjI^L A-uLij-^sJI SjjlHI ^U: 

P=IV 

: (_ r Aj A j^~~ i j^jj 'j r sjJlSJI i il i n^>. <U .sL*_a j^= i (_yL) Lc-ls jj< i i » 

Power- Q.iSp 













: «jjl jJI CjLojLSJLI (Jjj-ajj aJL^Is uui> llUjj q\ i ii Aj (j\c.^± jJJ a_uj/Lj/ 2I jjIjjJI p j ■ •■ 2j ^j^— » 1 * 

l^—tl jLjlJI jj4> ajjIjJLl jUI jLllJIj Vl, V2 CjLajLH.1 £jJJ fwniia SjjIUjtl J^y j^BJ aJL>JI ojufc '£- 



03- 



^—i 1 4_llc: 



R t =R { + R 2 

jLuJI Lai LajLLa <J^= (jyic JJj-« «L<_u-aJ jjfc Vt ^^^ > j^^ 3j-^ jj^~-J (_£jljl!l j^yic <J-u,ajIi-!l aJL>- £- 
.aJjUII (j-o R t SjjIjJLJ Lti^aJI iajLHI (. r ( n ->"j cCjLajLHI (jrtJ fj^ri^ aj-SI jJJ (jr i^=JI 



1 _ Rj R 2 

± + ±~ R l+ R 2 

R l R 2 



jLXI jLjTJI (JS 'La^LiLH clOlj I 1 l^-»a < ^LajLatl jljJLs *_a lj ' lAf LluLSj <LajlJLa J^=> jLu (. 1 1 1 1 [Hi a 



i tt^ajJl ' , 1 tt^autJI 1 













ammeter 



.V jl4>JI (3>aj I jLjlJI 3 Jui (j-uLj^ - A 



J4 



LuJl 3 jui , v"!- 1 ^ - ' 



L^h^ 



>j ;_£ jJt^Lua 2 I a I Ji-jr" i nL) jLuJ! 3 Jl^jj ^jjjLSj 




4Jaj i u-1 44J< j^ 1 " 1 3 >JI > J. J^j" 1 ^ Si > ui (J-"L^ jl dy (V~ ^ ) (J^a-ii 

- : Jl£>J1 Jj-a <_>uLjS - Y- A 




^j^a^-j^aVI jj uLtaJI j_£Jua j>I Jl^t" i nl 3Lc|j_s (_cjyj ^i.La V I _J I ^Ll^jJ^AJ I ^j a Lull I "j j**- ' (J-* U^ 3 (*l JLgeli i nl JtJ£. 



\ . 













Sjb-^l^k jJ>UJ 



^■x^l jLoJI jl3l^=il 1 



<_>■" 



) o" i nU /- 'j j ^— » 1 1 jLlLJI JtJJJJ 4 -^d>* 3 Ja-m-i^a («-"-" J ^a T^-*"" L>" 
1 La -•*- ) I aLoI ( Laa. j 4 "-^*- i -^ II 2jLl*JI aLoI tc-us <La^Lc s»_ti3 V ^jjj 

( ) ^julXI ^MLJI jfU j£ai\ jLlIJI jl3T t>- 

) 4-Uj^^=l!I L^aLjJjjjLOjJI IL. 4-oLjJI oLS-txLal!l <j-a jjfc (j^kJI jii^M - 
) A-i^slJjj JaJ I 4 *j La ' 1 , 1 '£— Jai uaJI J)>2 4-1 1 ifuJ ^ 'j j^ 1 — II Jl^>JI~ 
( ) ^J^a-Jjij JljJ I 4 "j ta * 1 , 1 IL. OJJ-II J^JJ *^ u.'J jLilII - 



f J^ u>^ 



il £ 



tr 



AjVu iLajLiiil 
Jl>-jI (^IjjJI (jyic. dJLaj I jl j aVal^— 1 1 4_aj|_iiil Jl>-jI Ajl V Lg-La (J^= ^.a-uS (_^jljjj| (jyic (jLLajLLa Ijjjj 

A^L^aJ.1 4_ajUUI 



\ \ 













uUa^U 



u 













2Lua1) uLtlkiatl 



Alternating current 


j-jiHljUJI 


Ammeter 


jLuJI (jjjLiILa 


Armature 


J<*jxi\ 


Battery 


ijjLLaj 


Connecting wire 


(JjjLC OJ l^ll I ii 


Consumer 


.'ll«f.,«U 


Copper 


(J^bo 


Current 


jLaJ! 


DC power supply 


^ <j" i n a jLu 4_jJl*3 3 Jus* J 


Direct current 


>*" ' «i' jLuJI 


Electric power 


2 l_<^ §£— ,tl *J 1 stl 


Electron deficiency 


^jj^-i^-NI >s*a 


Excess of electrons 


ClUj/r<=-itVl ^-SjLj) 


Filter 


Jtij-9 


Lamp 


■y\ i ,^ a 


Mixed current 


tkJi^dtjLaJI 


Output 


E>JI 


Rectifier 


Jlvjjj 


Regulator 


fttJaJLa 


Rotor 


jlj. ltl j ( ;-»«t! 


Saline solution 


<>»J^ J^tA 


Switch 


rui ^ 


Transformer 


J^aJJ J^fcA 


Voltmeter 


Jl^j>JI (3j-3 (joiLuLa 


Winding 


tliLiLa 


Zinc 


dLj 



)T 




^.3* 



_Uj^l 4 ^l-tl 



.c^ i fT>[j ll 1 1 ij n i I If] .«^ i ri II p 1 1 n i 1 1 fin In II niiiinr) p 1 1 



iu>^ LSjJ jj.ua 



4_AJj^^=lJ| TUjliUI 



3 

'I 

! 



Y 




^ 



\*W^* 



j*&* 



j^\ i^* 



«J] Sbjis" j^ 11 fc**?- 






/ ^ * * 4_j_i_u_L) J Jal^-itl jjLSj^l Jl UJJ JlUI J-K3J (j| t_^>0 
4_Uj_4^=JI L^=lJj|J JLjyl I 4- ^aJLJelui-U 4-Uj^^aJI £JjLiU f-lajt £J-V»- (jM- Mj^' ^J^ O^ *f>l*N k^kiAJI 

^;j j^— II 7c_uLi«JL! 4-ailkJLl flaJVI £Sjjl>s L:) \£. (_<JjJl1!I jjfc e Jl>»^!I ojuk (j-a Lu-uL-ual 403U {Ski^jJI A«JuU 
lLUj J-<i£. aJLj-Lsj 4-UlLl^iJI CjLJUjlII «§_ A^ajLgeTmi.U J Lu^^sJI ^^—^,"1 a^illl / L^a-Jjj JljJ I IL. LajLseTmi.U 

I j Lu L^-Ja cjLs^Li>.^?I j 7c_uLm 

■ 4_Lut-l,l 4^1 ;,^,tl 4.lU.*1? 4 unlit,! 7C-uLflII J>jJ^>>j 
■ 4 li 1" SB U pljj^fl (j"U j_^LaJlII 

II, E2, E3 *ai>«Al!fkL4l 
t3jUftlluhlh?< 



H 







^ ^Ij Li^b-J jjji^I 2jJlHI 2uiaj! (jic Electro-hydraulic Lu ^g^J i L^Jjjj^ji " (jr4 ^« jjILj 

SjjI J-JI (. i <L>- J! L- h— Sj 4 il (_£l ( ^ l) j*^-* p '^—"^ 'J (Jjt mi" pi IaJ Jj_jjJo £)— C 1 j^a p^— »-»" II a 'j^« '"'"' 

Jl^-jj "^ 4_iLa LIL>JI oJ_a> IL.J 4 ^^-— ^^jj ' ' ^ Sj^l jJI *|j| IL. p ^— -»-""j J * ,»" ^^ SjjIj Lt^a-Jjj joJ I 

1_£jJl_l!I p^~~ '"-"' II <J-^e-a (Jja-j i ii <^.._l>- A-i^sljJjjJljI-JI SjjI J-JI ^_^ miLlXI (_£jJl_l!I p'^— '■»-" II a t J-ii (""ill 4_»-L». 

^IJ 4_t£. ^ 'j j^N p^ai^elJI ij\ 4 l^^JJ ': r TI 2jJ_i!l 3 aJajf 4- p^— " II JL^ta 2_ <>L>oVI jl jjl J_J9j 

: L^-a-Al i 3 Li_i_uT 2 Jul! (JJ^Jl-JI p^~~ LSellll 

L^JLjJi ■"■" jJulL) jl ' ifcjuaJ (_jjJI £ 4 a-ie uaJI 4_^=h_l! jj J_uJ I 4 aJa t VI A_ p<^-» -»-"nj Jji i""itl 4_uL^=uol - \ 

.( 4 n^- .Ml ^Lt^a-Jaj JaJ I CjLtSljJI Jla ) LjjJlJ 
.(_£jJ_JI _af (jr ^=i T uL^=L : J,l p^— -»-"'tl ij3.i 3>^ Q.'J 3^""^ p^ai^elll 4j3j>j *4j<j'" ~ ^ 
i. i i i ii ) ^ i^-V ~.\\ i_ i i nL>JI aI J-ir" i iiL) A—i^suJjjJ-uJI (jyJX- SjJl-SJI 4-aJaj) A_ p ^~~ LSellll 4_uL^3 a] ~ T 

^-'J j^~* (J J* uiMil 2>j'-i J] ty • ■"■ '"*■ '"' * I <- i ' I'LxJl (j-a CjljLil (JJL) 2jjI J p J -i i<aj 4_uL^=Lal 
jj_C LiLIjij A-i^sljJjjJ-uJI p la ' II ( _ 7 JX- Sj^JajJLl p ^~ LSellll (_uJL-utj OLLSe-ljUlLi-ul J^-uIaJ 4_uL^=ual ~ 1 
CjLl^-uI^" hizI i-jLIj (Jia ,j_4_i LaJ (j| (j\-^- ^- i 4 i i ullXI 4_uj^^=JI p^~~ ' ~-" II 2>j'-i p^-t iaJ JjjjJa 

.jJl*jj Jj9j (_)j (_>. < ■ l o t _ J ^— i j IjjJ-ujI pj o ir-i"ll (JM->- (j-a 

Electric Switches adU^l^pLai- r 

^_ Aj-jr" i ii"< (jjJI ^^'J j^~* ^IjjJI 4r f^^ 1 "" ' "" (jr^' ^-'J j^ -1 ■"'!''■; * : -— ■ 1 1 p_&l jj-a ^-'J J^~* 7c-U LaX I J-p-<3 

. A-t^aijJjjJ-i-JI 4 aJaJjfl (J-IJI i*ii" 
( L^la *lj->-l jl A-uLij^^aJI " n j Sy (JrH*-^ *— ^^lj Jj* "^ aJlJt" i uJ 4-Uj g^aJI 7c_uLiil (jLa lLU jjj 

: ^-j^AJ LS-Ja 1 j ^^ * i ^-" Jj* : -— i o ' j-u-ia. 

j_jIjj1i ?-LLiLa (J-a^>- ^i 7-Llfl-a 4jLaj ?-l"iia ^r^'- 1 (JJ» '■"'" 

^jjjj y-llkja (_>a^>- ^"Llia J '^^ ?-LLiLa ^^1 jjt i*ii" 

i u j » , ^ ^ jL«-i 7"L"iAa dJ^cia ?-l"iiia JlcI i n a 7-Lli-a Juu t j£. (J-ti i"i" 



4_ul_ij^^=JI 7t_ul_iiLa dJJj_Ij i <LuLij-4^=l!I ajjIjJLI J . -~. A 1 1 j J.i^jJI j-i-aLic (j-a 4_uj g^aJI 7E_u LaX I J.LHJJ 

_ ^e _ 
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- : /— a-tilajl *_iisjJI ^_ y-LlaXI <UL>J I ai>a ■»■ j"l aXI ^A- 1 Jjj^j £111 (^JJJ 

Push button switches.^!;. >.M ^jjj ^-l^Lo - \ 

Limit switches ^j^ ^uj^= ^hi* - r 

Pressure switches ,U;.^ ^bA^ - r 

Temperature switches s «l >*. rliA* 



Push- button switches (Pbs) ^jjj ^U^i ^h**- \ - Y 

: pjjj' I Ji-A (j-« P'J- 1 ' 4 -* J j' ^ L> "_9^ 
JLa.|j (jui^^L^j OJu>JI igjU-f j (>Urttl (^g^La-T r-llla ~ ^ _ ^ 

Push button switch - signal pole single throw (SPST) 

Jj;,Vitl ^J^l JlIc: j| ^LJ! £xoaJI 4- £jlia 1- SPST - NO 

JAjSuII j»jl£. jl^i j\ ^jUJI g-Li»yi 4- (3ii^2-SPST - NC 



actuator 
(push-button) 



switching element 
(contacts) 

connection terminal 



spring 



Pbs- SPST - NO jji.y.ti f j^ jj^ ji ^jUJI ^^i 4 ^jii* ^llm ( 1 - Y)j^=^ 




u 
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actuator 
(push-button) 



connection terminal 



switching element 
(contacts) 

spring 



Pbs- SPST - NC j,;,y,ti ^ jj^ jl ^uji ^y 1 4 ji^ c lll« ( y - y)j^ ,t, 

. 'Liic 1 La » 1 a 1 1 Jtlc ajjl jJI Jjt i" "i > .ajj-bj aji^ iit,l jjljjJI ^_ 7c_uLail ^j^a f J-<JI I Jufc i_i^=^jj 

^jl 1 11 a^Laj £3JL>J| m£-}L»-Jj u eta-ail ^L/j /-Jaui uaJl r-l"ria~ Y - ) 

. Push button switch- double poles, singles throw (DPST) 




actuator 
(push-button) 

terminal 

(normally closed contact) 



switching elements 

terminal 

(normally open contact) 

spring 



2 L 

1 



tlaj Mill (_^jL>-lj ' JaJL! I (-J1-S jj la I « '-•*"' 7-Lula (Y - YYj<^-. ,", 
( <La-j" ii a ajjljjl (Jajvj jj>- 2 1 ^jji^s^ULI Siaib JlIc ajjljjl ^j^ta^La ( COntclCtS (j\ i na^La Li 7c_uLail ^j^» ' 



w 
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"iuj^SJI &pWl 










Push button switch- double pole, double throw (DPDT). 
Limit switches oj^ji ^LUI- Y- Y 

4_l3 /«j_j i Laj '^tl ,j| j_a> Jl_l».jJI (Jj-^' (j ^3-lj ^jJoJI fykl » ^aJVl jj-5' l£^ 7-LLaJJ A^ilaj L^Ai^ 7"LlAil I j^ife 

. L)j_Li ^a ^/_U Lti=3_u Li=3_Ld 
,-il , „| ,^1-, j '""j ^-» itl ( C-jj^/l i CjLoL^=JI I j 'j' (j-«J Tt-uLAll oJufc (Jjt i*i"it ( JjL_ujJI jJj 3 aj '.'^~~' 4-*^ JL»»aJ4 

■ aJlJt" i ii U (J^-ifttXI <>Ul£.^ JJlJJO 2 4-ajLJr"i nt,l jj-^J-J'j ' ~ *' _J ' ' 



movable contact piece 
{dropped-in spring) 




plunger (insulated) 



fastening hole 



plastic housing 



) ,' : — 'J^ x ' i ~~ >-±A (_£Jl>- ?-LLiLa (l - Y) J^— i ■"■ 

Pressure switches ,U;,MI ^-Lia*- y- y 

— (jL*_iisj LjJ Lq-iljj .3j_iIJlJI £— J>j "^-U uaJ«_iiaJI AUaJ ^ If ljL«Il£.! Lffjl ina^La Jj ljuj J****' i LaJt uaJI ?t_i3Laj3 
^ If ^ Ia)il se-cli ' a cu 1 jl A-se-tlaJU J.gjtjJ ij^jjj ual\ £_ya 4JI ^Llua^ ' 1 j-^^* > 1 1 J JaJLLtall x-jusjj ^^JulJI i LaJt i^all f-^J 
i>Jl-Lc • a 2j (^LjuI LLaJt-JaJl *_iisjj a V ,>,1 1 ,j ^<- <jJlI£. IJu_i ^j^> aie II I i LaJt uaJl f-*^>J £)\ Jl^-" i n^ <l u»«t I i U.j « . >. 1 1 
La_ilj 7* J " a " ^^-iLjJI *_iis_jJlj L_a_ilj (jit a J-&J U_9^ Jt_cia^J I £j-<-*_iis jJ I I j JaJt-iiaJI T-LiiLa ^J'V- 1 U*~"^ ' J ' OciiaJU 
(_£JU) Jaj-iiajl f-t^J cr^- ' ^~* I "' ' ' A J^Jr" i a * 4J] Jljo ( _ 3 jaLa VI (JjjLuLU i lata. *j t jl g mU i—aljJol ( _ 7 i£. f-tij-i I J_flsj 

^JJ|JJ_! 4_!J_Lj| (j-£. SjLlC jl MMtVI X Mllj liojLtis ~>- 1 " fl ^ (^A^- 1 V^ _ 1 ) J'^' - ' '"■ .Ltjlj I flic 7-\ "All ^jJLij tQLa I alJJ 

.pj_Ll| i. , ma. I jl .^.A" j I (Luj-^zi] I i—aljJo^LI 1 ma^lj Ijjiita I glo»l ) ' ilajt iJaJ) j3|j Lajiiil JJlajj 



u 
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(j N JJ.' ' 'J .' M J N ' '-^ » ' a ""'" a « ( ~ ^)J^~~ i ■"■ 



Piston pressure switches o^L^Jl ,u«.Ml ^U*- 1 - r 




JajLia -»-l" A t Tx- j la -- < >o i nj ( A - Y) J*^ -1 ■"■ 



H 
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( Y ^yl\ ■^-»tl ^jTlJVJ 1 rt I rl~>- jj-« ,jj ^3J 'J ( JTlllLJ 1 j I J_Ls Jaji LJaJI ?-LLlLa (V - Y) J ^-» ■"■ TclisjJ 

."\ (JjSJlI! (^Jj^aJI 7- Lilt, I J i La j i ^ 1 1 (^jl jU_i_ujjj t £ i-Llj-ujJI CjI j Y 4jlsI jJlj 
(j ^ 1 'J < Y 4_tal jJI (J-Jj-Ia (j-C £ t-dj-tJjJI Oj^J^i ^^ L^J-N ^ (JjjL^=l!| (jy ic «CjJ3lj_a -ilj-ll JaJLuaJI j3Jj 




HED1 jlj-U ,U;,MI ^bi^ (v- Y)J^ Jt, 



. HED 4 jljia er cuL^=3 iU<i^ r-Llia- Y- Y 
.(-jj/Ll^s JaJLLa r-LLflJj j^>-l IjljJa (A - Y) J 1 '-— ■"■ clr^J 
Ja_i_iJajj < J^lSJlJI (« 'j 4^~-^ ?■! "iiiU (jr-1^- >^I-J Aj-' 3 -V J '^"" <jP-!l V tiJ^J-JJJI a JlClS (jyic ) (j ul J^aJI ^pW 



T. 



"iulJj! 3jb->!! 











HED4jl > U (;r ^L^,^;^^li^(A- Y)j 



^auS. 



a I JlJt" i ill (J ^— i i 'J < ajjl JlJI Jail uaJ (Jjt i*i"iU aJ^UI da.* ua] I Jjj-^ ' '"j ' '^-i-^ Ll£==iJ I . t-» » . >. II 7^-uLLa ^_J 
. (Jjt i*ii" /Jj La 2 ' (Jl r-l_LL>.^(l 4_JL>. ^_ l^^-Lj-^ -^^J t04l3 ' 'J-j' J^' (3^- J' •""At Pj-^' '^ u * > 

*LaLk 4_di) CjLJLu 

500 bar = HED1 jljJ* •. j^ , u;,^ ^^si 
.350bar = HED4jl> 

Temperature switch, .^jl^*. ^-liia- t- Y 

Jl j uaj LoJlJC I J 'j j ^— i L^-l'iiia JjJLijj --" A"j ajlj^>JI CjL>-jJ Cj I^-u-^Tli j \ i"i" aljl ^j-C ajLtC J-A 

y-l "At I v>.| £— Jlj>-jjj i J*^ "^ (jM-*- >-&'- \L*~^^ ' " J ■■-»"" (jl ♦ j'-^" i u ' y-QAXI I Jui> £ 4_*JSjjJJ 2jIj^>JI CjL>-jJ 

^L^uVIj 4jj < ,i, tl i^uVlj < ( actuation point ) Jj; r,r<\\ jl Ja^ai! ^u;'.^,:-,! tiOij ja^ jU^o 

.3jlj^>JI 4-^-j.i 4-La --Ij; Julj jj-c jl ■» m"i i n^?Li 7t <i i n" Dlllb 

^jjia ^U>i ,>« ( power system ) o^jtjjj^l *LLai!l <^>o o^ o^-"v ^ bb-^' c 1 ^ s ^^j 

(_ t L>-IJlJI a I La ' 1 1 (J-dJLi Sjlj^>JI 7-LuLa ^J*j a tOJJ-JI 3jIjj>- 4-»-j-} -il-ij3j Jt i*iitl ^_ ^ se 1 2a 1 1 ^ULa IJljj Lajtlc 

.(JJL>JI (_^jLflILl 7T <1 I n j I Job j 



n 



"iulJj! 3jb->!! 










Proximity sensors ^Lulj^Vl oi,, l? ,u- r 

:4_ul_^l£zl CjI i u->J, I ^j^a * tLuicA f"'j->l 4 -* J j' '^"J-* 

^y^ c^lP^' o^?" 1 " *• 
Magnetically activated proximity sensors u ,,mUL£X1 ^LpiVI Ly ^x\ - \- V 

^_ 7-1 "nit, I (Jj^>-J Jl-Lc i ( J_flL>- jL-i-l L_ljl>3 ,y>-L>.j (_3}J_£- J-^-'-i (j-Qcj-iisj-d (j-w i"ijj £yi 7-rniU ^)J^~ ' "" 
^_pijj_II (_)_ujj}1ILj-2 "•*' H-flJU jaLal /j i inloLLt-U jj ■■ ■ ^aJkl JJJ-* J^-Lc l—ufe (J1_>JI a it> I -^' : — i /. i inViLLt-o (JL=ta 



I JL>- ^-Lt-l^g (J J* l*il"l II (j-^j 

4_i La- " i ii^U 3jj_Lsl^ 4 j i ill 1 113. 
ljjLi^=s 4j i aolal *» a Cj ^Lrta L#-> (_P-Ji xJslj^iU -- I i aj V 



magnet 




<0 



cylinder piston 



/- i njt^iLLt.0 i __ r _> l^ZLS l ?-l"iia (* — Y) J^— ui 



rt 
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Inductive proximity sensors ^ji i^!>^^! oLo»Jtl- Y- r 

*_)LLaj jljJLfc^l J.»ie_La (JL>iil I jui> £_ (Jj-aj^a ^-tij I Jj ( <Li-U2jl (j^Lc -i-^H^ ^ j i njULLLa 4jlsI J ajJS 4_l VLje^i 

AjLgr'irn 4_l!L«_JI 4jJj^^=JI 4_lLh^j1?I CjI j -sl^JJ J^— ■ - 
4jjl!<JI jl 4 ^— j — " 1 1 ,*! in-w^l . Ul5"tl ^j^— qj - 

■ 4 J Q 3 J '"" I ■■**■ 1 *— I A JlJ-'i I rl~ ~ 



schematic illustration 




sensor 



graphic symbol 



metallic object 




function circuit diagram 



-tECK^ 




^^L*. ^[pSI ^LLLa *~ V) J ^~ i it 



IT 
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SjLs (_^l ^j-a /<u 



Capacitive proximity sensors ^^ji oiwi- v- r 



i*ii->tl t(_pu) i ntl t LiLxal^ r i ntl tr-L>-jJI i lLLlLu/^LjJ I t ^jJutXl '■(Jlij-a (j "■*. II t _JJi i*ii> 
capacitive proximity sensor 



schematic illustration 



graphic symbol 



object 




Optical proximity sensors eA^I ^LP^ 1 o^~ t- V 

<UJjjJaJI Cll i ii -». U ^ya p IjjI Aj^Lj ^^Ll j-i<U LLAi 

Through beam sensor jijsLlJI pj^ui u^&a - 

. 4_Lt-i.oj.il 7-l"iiiU j-<-1 (J_-uj_U pi t ilit I __i____-l ^jLa 4____}U (J I ali i •■ a J _)__/j_a Jl>-jj pj--' ' J"* 1 4r- 

schematic illustration graphic symbol 



transmitter 



H» 



receiver transmitter 



receiver 



<8> 



T 



JlsLlII pUilitl jj> <_-j>-i _-j[pJ_l -Ajjia Y- Y) J_=u 



(_p3p£.l (jLa «____}U (jn^-tLc 



Reflective sensor a „^-,,;t,i p_u___tl ji ( _ > __ > ll - 

VI ___)I_>JI _L. *___>jjj j_>-Ij t__j_». __JL_, pj-JI I j-<_ -L. (Jj-2jjjJLI j _j__/j_l>l 
■4_n.iJyjJI ?-rniU j-ti-i (j ■<^-»l »ti J I cdjj-aj uj-^ (J'- > "J pi « ilitl *\ i »-- 



ti 
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schematic illustration 



receiver 



receiver 



c 



transmitter 



reflector transmitter 



-- 



graphic symbol 



reflector 






(j u^ajtltl pLauoiJl jj ^Jjiia ^.'^j"'^ T-llAx Q Y~ Y) (J^aui 



Diffuse sensor fcnAXI L^Vl o-^" - 

Jj^>-j J^-Lc r-l "At I ( J_4juj Jlj>-Ij (_<_iL>- ^_ J 'A". . ..t I j ( J_u/jJ > | ^j ^-» i 4_IL>JI oJLjb ^_ 

■ A-Lt-iiyjil r-LlaJLI vxijj J ■ 2j i u 1 1 I gJ ■ A". . ..^a 4_*_il/2l 



4_La jj ..^— » » * J *j i ii- 



schematic illustration 



graphic symbol 



receiver 



receiver 



transmitter 



. " 



r 



transmitter 



♦* 



4TmiU <L*-ii VI jj ^jj-is (^yjl^j^l ?-Llc_a ( ^ £- Y) J^ .". 



Y» 
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Switches and relay contacts 






I 



^ 



l_£.sL*JI x-iisjJI ^_ JjJ-t-a jjji^s^Lo 



^jLu (jji^o^Lo 



I.I 



2_ 



TJ * Ly^ 



^L*J ;»-LLiLa 



julL) i^JiLtll J-iisjil 






( 



Lr- 



.uLajjjl 



i ^—i i 1 1 ^—i i a d U i" s a llll l ria^La 



X 



(Jt Mia (_£.}L*jl 



Yl 



'iuLaiSjb-jjJI 










Manual actuation 



(_5jJlJ! Jj«Mi"tl 






h .\ 






] 



-V* 



■ la I * tiaj I jj ?-LLa^a 

,U: ,^tL Ljjj j>^»3 i^jIaJI 



E^ 






1- 



4 



rv 



'iuLaiSjb-jjJI 









Mechanical actuation 



1 1 J ^— I lII ' (JjJLj 



o\ 



l^»± 



Jl^a-tXI (Jj« mi" II 



Relay and actuator coil symbols 



(—ajLiilt j Cj^L>-^-M jj-°J 



Laa-a-g jt i ii a 



^I^JI J^Jtl 



-i 



ED 







<LLuilj /j ^— » J )l ^— » J a iflj J^-- > Jt Mia 



s Jl>-Ij 



jo^HI jLlUI J^-j-a 



'Xi 



j o" i ii a jLu iajLill (j"U-a (J^j-a 



500] 



OJ9|_a *_a ■ ^- ljjL^= '^"JjJ J^~* l^J-* 



a! a t^a Jq^u (Jji i ii a 



in 



YA 
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Relay coil and contact symbols. 



(jji^a^Ll,! jj-aj *-a Lr*",^ i— dJLa 



i\ i na^La ij^Lb (J^-j^a jl *_LaLJ9 
Jj-Li-a Jl>-Ijj a a. j" d a 

WW 



<U^L!b tj^-Jr i"i a Cx2|^-l (Jjs^_a 



4jM^-1 tj_ajr i"i a j-t£. OJS|-a-i <_p>-j_/a 
4 a. jj a a CjI i u a>La 



1 .ij 



-MH 



Audio and visual indicators 



4jj i ,-> tj 4j«ai ii CjLLuu 



jLu l£-±*j ujj^ 



=EH W 



u 




rs 



'iuLUlSjb-jjJ! 









Measuring instruments 



(jjiLJll! j-^-i 











^.iATlV 1 j > «~ i nil ^j "1 ■ all j" ■ 4Lu aia 

(D 







r. 



'iuLaiSjb-jjJI 
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n.Li llka.| jl 03^=^ L«jL^ < _ yJ J_ ? ±J1 l_alil <>a JI^LVl Sj^j 4- ''Hmll ^ SjjjC. II til Lift O 1 -^ 3 ^P 3 
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** J ' J j *— 1 1 1 SjjI jJI J 4_uLao-uJI ajjl Jiil p_ijijJLl 1 ijt" i ii a j_iI/LiJtl j-<£. J j_iI/1_lII Jji i""itl (j-U (J)>^ ' (_>" 

j-iuui.1 jag, J j-ioiLiXI Jjt i"i"tl 1 "r 
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.^tliLd,' ^-lC p *~~ '-*-"" A Jl^t" i ii 1 

direct activation indirect activation 



S1 



E~\ 



Y1 



^ 




1 control circuit 

2 main circuit 

j-iI/LJj J-t£- J j-il/Ltil (J-li i*i"ill 

(j_a VI ^j (j ^— aJ I p^— i-^lJLi Jij i <~i 7) t, I La Yjj-u 
JaJLiiaJI (j^a JljV sjjI jJI Jjt mi" JlJ£. 4_jj ^.._l>- ^IjJlJI (jr Ll (jL>-LHa ajjl jJI 'A- J-t-^JJ aJUkJI tfjuk iL. ^7T 
j_<jjj JS.^ (jji_aM-tl (jJLLia J-s-j-aJL! I kit, I Ja-iiujj (Jj^' jl i »U i|_ jW-^ j-a-L^ Lta 03 , 04 jj-L>-LlAil (jyic 

y-l ' uaJU ■~ t _ / '^"j (^QJI jl 1 aj.1 ^_ jLuJI 
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And Function "j" s^b 

JaJLjJaJI (j^a Jl-iV »jjI JlJI Jjt nil jJlC 4_jj C-^f>- ^jljlll (^yic (jL»-LliLa ajjl jJI 'A- <J-i^JJ 4-JL>JI ojuk iL. YV 
(J-iLi3 J^j-«JL! I fl-U I ' ta ui h j (jyJLiil jl mil J I Jj^l jL-^l 4r jW^ J-*^ ^2 i ^1 (>-=■- tld-U Jl>.| ( _ ;r Ll 

y-l I L<aJ ,1 ^/- liaja i^LJqJI jl i all ^_ jLuJI J-*->J J^l (j-u-a^LXI 

electrical circuit diagram 
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*> j 'j j ^— > p^— "- ■ ajjl jJ /_a-Jaaj| i La La -*■ I , I ^_ SjLfu^l *_)LH] ^-jLljJI /<ujjjJI 2 JljLS 7"J-^' Q(_>" 

:<L>-lji(l a j la *- ' j^LuJl p i iijJI ^j-* 3 (_P 3 >*-'' 
, u ■ , :-tl . jj p^-<-»"tl i 4_i^sL>JI SjjI JlJI ' i ^^~~'j" *lj^>-l (J.C j-u-tTiJ I (_a> <L>.|j2l a j La -•- 1 j-jLuJI p-u/jJI 4 a j a 

.JajlJI 4_2j^la i a ua a ( j£. ^j a la «" ] I I **^-» a « I Jl^jj t Ajx-uz I jj ■* La ■ •■ l4 4_2jjJaj 

jl a ifuJLI <L)L$j (J i<aj LaJtl£. Lul j a JijjlII j /- Jj j ^— > -*-\~* a jj (_yic i La » i ia 1 1 Jtl£. 4JI ala ■ u| 7TJj-»- -^'j- 1 *^0-° 

A-^sljJjjJljI-JI sjjljjl (<u-ujl 
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l^j-LaJQ^ta ^j-uL^auo ^j_a ^ a aJaJU I (Jj* <"'"< ^j^-—* a ' <_)-£> 
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(Jj jl—uJI JJij-A * la 5 jja (_jiajl_Lll jjjLjj Cil i na^U.1 -»•" A"j ^J i "J'-"' *• v > **JJ L^J-^' ' ^ a (j^ JhP^' » La.2jLi£ 
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CjI j 4_l$-l>-jj]I CjLaLa-j^aU > i'iLlII j-<-g. (J-ii )""itl j j-iI/LlII (J-iJi i*ii"itl (j-u (3j^JI /o i ii^-ILi 1 m" i u a ^i^lj ~ <_! 
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SjjI JlLI /— a-JaaJl i La La ^- 1 1 p_ujjl — r- 
ciUj /<uj ' ^^^~~* (<u-ujJl-i i^-i i£j\ oLiieA (j- 1 ll ^-» a (j-aj Llal ^ j t igij ajjl jJI jjt i"m ;j^~* < ' (J-^> ~~ -^ 
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^^=JI jLlUI- 1 
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Alternating current (AC) jjpil jLlUI - \ - Y 

Direct current (DC) j.o,«tl jLaJl- Y- Y 

Mixed current (MC) .UhvUjLUl- r- y 
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